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Abstract
Objective—To evaluate whether nurse run
clinics in general practice improve sec-
ondary prevention in patients with coron-
ary heart disease.
Design—Randomised controlled trial.
Setting—A random sample of 19 general
practices in northeast Scotland.
Patients—1173 patients (685 men and 488
women) under 80 years with working
diagnoses of coronary heart disease, but
without terminal illness or dementia and
not housebound.
Intervention—Nurse run clinics promoted
medical and lifestyle aspects of secondary
prevention and oVered regular follow up.
Main outcome measures—Components of
secondary prevention assessed at baseline
and one year were: aspirin use; blood
pressure management; lipid manage-
ment; physical activity; dietary fat; and
smoking status. A cumulative score was
generated by counting the number of
appropriate components of secondary
prevention for each patient.
Results—There were significant improve-
ments in aspirin management (odds ratio
3.22, 95% confidence interval 2.15 to 4.80),
blood pressure management (5.32, 3.01 to
9.41), lipid management (3.19, 2.39 to
4.26), physical activity (1.67, 1.23 to 2.26)
and diet (1.47, 1.10 to 1.96). There was no
eVect on smoking cessation (0.78, 0.47 to
1.28). Of six possible components of
secondary prevention, the baseline mean
was 3.27. The adjusted mean improve-
ment attributable to intervention was 0.55
of a component (0.44 to 0.67). Improve-
ment was found regardless of practice
baseline performance.
Conclusions—Nurse run clinics proved
practical to implement in general practice
and eVectively increased secondary pre-
vention in coronary heart disease. Most
patients gained at least one eVective com-
ponent of secondary prevention and, for
them, future cardiovascular events and
mortality could be reduced by up to a
third.
(Heart 1998;80:447–452)
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Secondary prevention in patients with coron-
ary heart disease aims to prevent further events

after coronary heart disease has manifested
itself. Several measures have proved in clinical
studies to be eVective as secondary prevention.1

“Medical” measures include aspirin
treatment,2 and blood pressure3 and lipid
control4 5; “lifestyle” measures include in-
creased exercise,6 healthy diets,7 and smoking
cessation.8

Current secondary preventive treatment and
practices are, however, suboptimal. Studies in
general practice9 and hospital10 settings have
reported considerable potential to increase
secondary prevention through medical and
lifestyle interventions. Most patients with
coronary heart disease are looked after in
primary care, so general practitioners have
been urged to make secondary prevention a
priority.1 However, the task of implementing a
comprehensive package of eVective measures
to large numbers of patients (up to 5% of
patients on general practitioners’ lists have cor-
onary heart disease) has been described,
rightly, as “daunting”.1 It is, therefore, impor-
tant to develop implementation strategies that
are practical and eVective.

In Grampian, nurse led clinics in primary
care were designed to promote secondary pre-
vention. This study aimed to evaluate whether
they achieved this by testing the hypothesis that
such clinics would increase eVective secondary
prevention among patients with established
coronary heart disease in general practice. A
secondary analysis compared eVects between
practices with high and low levels of baseline
performance.

Methods
This was a randomised controlled trial, set in
19 general practices in northeast Scotland. The
study was granted ethical approval by the
Grampian Health Board and University of
Aberdeen joint ethics committee.

STUDY POPULATION

The procedure used to select general practices
and patients has been described previously9

and is summarised in fig 1. General practices
were selected randomly from all practices in
northeast Scotland. Patients were included if
they had a working diagnosis of coronary heart
disease which was documented in their general
practice case notes. They were excluded if they
were terminally ill, had dementia, were house-
bound, or at the request of their general
practitioner.
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INTERVENTION

The intervention consisted of nurse run clinics
in general practice. The clinics ran for one year,
and attempts were made to invite all patients to
attend for a first visit during the first three
months. Follow up was encouraged, with
timing determined by clinical circumstances,
but usually every two to six months.

Clinic visits had four stages. First, symptoms
were reviewed in an attempt to identify poor
control and refer appropriately. Second, drug
treatment was reviewed to encourage aspirin
use (when not contraindicated) and identify
possible drug side eVects. Third, blood press-
ure and lipids were assessed with reference to
British Hypertension Society guidelines11 and
local lipid management guidelines.12 If drug
treatment was indicated, referral was made to a
general practitioner. Finally, behavioural risk
factors (exercise, diet, smoking) were assessed
and, if appropriate, behavioural change was
negotiated. Each clinic visit concluded with
feedback, goal planning, and an agreed action
plan, which were outlined on a take home
form. First visits took around 45 minutes (30
minutes to one hour) and follow up visits
around 20 minutes (10 to 30 minutes).

To run the clinics, one or two health visitors,
district nurses, or practice nurses (28 in all)
were nominated from the primary care teams
of participating practices. Clinics were fitted
into their usual working routine, which in-
cluded care for all patients on the practice list.
Training in clinic protocols and techniques to
facilitate behavioural change were provided
during a study day before intervention and a
half day during the intervention year. A clinic
coordinator (JT) provided support by phone.
Clinic protocols were detailed in a manual, and
client record cards were provided. “One Step at
a Time” leaflets (Grampian Healthcare Com-
munity Dietitians) were provided to help with
dietary modifications and “Stepping Out”
programmes13 to promote physical activity.

OUTCOME MEASURES

Data were collected before intervention and at
one year. Clinical data—including details of
blood pressure and lipid management—were
collected by audit of medical records. Data
about aspirin use, diet, smoking, and exercise
were collected by postal questionnaire. Diet
was assessed using the DINE score,14 a
validated instrument for use in primary care
which measures total dietary fat. Smoking and
exercise were assessed using the health prac-
tices index,15 validation of which showed strik-
ing relations to mortality, independent of base-
line health or economic status. Criteria used to
define “appropriate secondary prevention”
were:

(1) Aspirin taken (or contraindicated by al-
lergy or peptic ulceration)

(2) Blood pressure managed according to
British Hypertension Society guidelines11

(3) Lipids managed according to Grampian
general practice lipid management
guidelines12

(4) Moderate physical activity (index of physi-
cal activity > 4)15

(5) Low fat diet (DINE diet score < 30)14

(6) Not currently smoking.

Blood pressure was accepted as being
managed according to British Hypertension
Society recommendations if the last blood
pressure (recorded within three years) was less
than 160/90 mm Hg or receiving attention
(treated, checked within three months, or
referred to a specialist clinic).11 Lipids were
managed according to Grampian general prac-
tice lipid management guidelines if the last
cholesterol (recorded within three years) was
5.2 mmol/l or less, or receiving attention
(treated, checked within three months, or
referred to a specialist clinic).12 To ensure that
any diVerences were not simply a result of
referral or increased checking, secondary
analyses were conducted on general prac-
titioner managed patients in which manage-
ments were “unacceptable” for patients whose
sole qualifications were checks within three
months.

To provide an estimate of overall secondary
prevention, a cumulative score was generated
by counting the number of appropriate treat-
ments and behaviours for each patient.

PROSPECTIVE SAMPLE SIZE CALCULATION

An absolute improvement in the proportion of
patients receiving “appropriate” secondary
prevention (for each component) by 10% was
considered important and it was calculated
that a sample of 808 subjects would have 80%
power to detect this at the 5% significance
level. Allowing 10% loss to follow up due to
death, serious illness, or flitting and 70%
response to the outcome survey, an initial sam-
ple size of 1300 was required.

STATISTICAL ANALYSES

Standard statistical techniques were used on an
intention to treat basis and analyses facilitated
using SPSS for Windows version 6.1.3. Analy-
ses of binary outcomes were conducted by

Figure 1 Selection of general practices and patients for the study.

a  random sample of 28 practices
in Grampian

31 excluded
at request 
of general
practitioner

95 CHD not
     confirmed
18 died
11 moved away
38 notes
     unobtainable
79 terminally ill,
     demented or
     housebound

19 general practices agreed to
take part

3172 patients identified from
searches for CHD and nitrates

2162 random sample (one
person per household)

search of paper records

1921 practice data collected

1890 invited to participate in
the study

1343 agreed to be randomised
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logistic regression adjusting for baseline per-
formance, age, sex, and practice. The changes
in cumulative rating between baseline and out-
come were analysed using the independent

samples t test and adjusted using analysis of
covariance.

ASSIGNMENT

Patients were randomised by the researchers
after giving informed consent and before inter-
vention. Eligible patients were stratified by age
(less or more than 65 years), sex, and general
practice, and randomised (by individual) using
tables of random numbers. Before clinics
began, the clinic nurses were supplied with lists
of intervention group patients. Control group
patients were identified after collection of out-
come data.

Results
STUDY PROGRESS

Figure 2 shows the trial profile. Of intervention
group patients, 82% attended at least one
clinic. In all, nurses and health visitors spent
915 hours running the clinics, which repre-
sented one hour and 22 minutes per patient per
year.

There were similar numbers of withdrawals
in control and intervention groups. Of 1265
subjects at outcome, 92 failed to respond to the
final questionnaire (7%). Their baseline char-
acteristics and those of the population available
for analysis are described in table 1. The num-
bers failing to respond at follow up were small,
and most diVerences were non-significant,
although they probably included more smok-
ers. At completion of the study, there were no
significant diVerences in age, sex, and general
practice distributions, nor in prevalence of
angina and previous myocardial infarction
between patients from control and intervention
groups.

COMPONENTS OF SECONDARY PREVENTION

The intervention improved all aspects of
secondary prevention except smoking (table
2). Table 3 provides estimates of eVect sizes on
each secondary preventive measure, expressed
as odds ratios after using logistic regression to
adjust for baseline performance, age, sex, and
practice.

The eVects on blood pressure and lipid
managements were reanalysed to determine
whether they were due only to increased refer-
ral and checking, or showed better all round
management. At outcome, few patients were
being treated at specialist hypertension clinics
(20 (3%) of 593 intervention group patients
and 21 (4%) of 580 control group patients). Of
573 intervention group patients managed in
general practice, 475 (83%) at baseline and
524 (91%) at outcome had blood pressures less
than 160/90 mm Hg or were treated. Corre-
sponding figures for 559 control group patients
were 475 (85%) at both baseline and outcome.
The adjusted odds ratio for better management
with intervention was 2.52 (95% confidence
intervals 1.63 to 3.90). There were similarly
few patients treated at specialist lipid clinics
(12 (2%) of 593 intervention group patients
and 10 (2%) of 580 control group patients). Of
581 intervention group patients managed in
general practice, 40 (7%) at baseline and 169
(29%) at outcome had cholesterol levels of 5.2

Figure 2 Trial profile.

1343 subjects entered study

Randomisation
by random number

tables

673 patients allocated to the
intervention group
551 attended at least one clinic

635 practice data collected

593 responders to outcome
questionnaire

630 practice data collected

580 responders to outcome
questionnaire

22 died
11 moved away
4 dementia
1 terminal
cancer

25 died
8 moved away
2 dementia
3 terminal cancer
2 severe stroke

670 patients allocated to the
control group

Table 1 Baseline characteristics of trial subjects who responded and failed to respond to the
final questionnaire

Responded
(n = 1173)

Failed to respond
(n = 92) p value*

Group: intervention 50.6% 45.7% 0.425
Sex: male 58.4% 50.0% 0.144
Mean age (years) 66.1 64.3 0.091
Previous myocardial infarction (MI) 45.0% 38.0% 0.235
Mean time since MI (years) 7.6 7.7 0.950
“Appropriate” secondary prevention

Aspirin management 66.0% 61.6% 0.483
Blood pressure management 87.2% 82.6% 0.208
Lipid management 12.9% 9.8% 0.487
Moderate physical activity 34.9% 25.0% 0.075
Low fat diet 48.4% 54.5% 0.352
Non-smoking 82.8% 72.4% 0.022

*÷2 test for proportions and independent samples t test for means.
MI, myocardial infarction.

Table 2 “Appropriate” secondary prevention at baseline and outcome

Subjects
(n)

Baseline Outcome DiVerence

n (%) n (%) % (95% CI)

Aspirin management
Intervention 575 399 (69.4) 466 (81.0) 11.7 (8.5 to 14.8)
Control 562 355 (63.2) 373 (66.4) 3.2 (0.5 to 5.9)

Blood pressure management
Intervention 593 514 (86.7) 572 (96.5) 9.8 (7.0 to 12.6)
Control 580 509 (87.8) 510 (87.9) 0.2 (−2.7 to 3.0)

Lipid management
Intervention 593 71 (12.0) 244 (41.1) 29.2 (25.1 to 33.3)
Control 580 80 (13.8) 125 (21.6) 7.8 (4.3 to 11.2)

Moderate physical activity
Intervention 587 221 (37.6) 247 (42.1) 4.4 (0.9 to 7.9)
Control 568 183 (32.2) 177 (31.2) −1.1 (−4.6 to 2.5)

Low fat diet
Intervention 480 235 (49.0) 271 (56.5) 7.5 (2.4 to 12.6)
Control 465 226 (48.6) 226 (48.6) 0.0 (−4.6 to 4.6)

Non-smoking
Intervention 584 482 (82.5) 483 (82.7) 0.2 (−1.9 to 2.3)
Control 568 470 (82.7) 481 (84.7) 1.9 (−0.3 to 4.1)

CI, confidence interval.
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mmol/l or less or were treated. Corresponding
figures for 580 control group patients were 47
(8%) and 91 (16%). The adjusted odds ratio
for better management with intervention was
2.62 (1.90 to 3.61).

CUMULATIVE SCORE OF SECONDARY PREVENTION

Mean cumulative score for the intervention
group was 3.31 at baseline and 3.89 at one
year. For the control group, it was 3.23 at base-
line and 3.29 at one year. The mean change in
score was 0.59 for the intervention group and
0.06 for the control group (p < 0.001). Using
analysis of covariance, adjusting for baseline
performance, age, sex, and practice character-
istics (size and location), we found the adjusted
diVerence to be 0.55 (0.44 to 0.67) in favour of
the intervention group (p < 0.001).

EFFECT OF PRACTICE BASELINE PERFORMANCE

Practices were divided into quartiles according
to baseline performance for secondary analysis.
There were significant improvements with
intervention in all practice quartiles (table 4).
Analysis of covariance with practice quartile as
an additional factor found no significant inter-
action between the eVect of intervention and
practice quartile (F = 1.40, p = 0.241). How-
ever, the estimated diVerence in eVect between
bottom and top quartiles was 0.31 (−0.001 to
0.628), which approached significance
(p = 0.051).

Discussion
“MEDICAL” COMPONENTS OF SECONDARY

PREVENTION

The clinics improved all “medical” compo-
nents of secondary prevention that we studied:
aspirin, blood pressure, and lipid management.
The benefits of aspirin and blood pressure
treatment have been reported in meta-analyses:
aspirin reduced vascular events by 33% in
patients with angina2; blood pressure control as
primary prevention reduced stroke by 42% and

coronary heart disease by 14%16 and improved
total mortality in subgroups with previous
myocardial infarction.3 Both aspirin and blood
pressure management are well established
treatments and this was, perhaps, reflected in
our study by the control group’s stability over
the year. Aspirin management had more room
to improve, as only two thirds used it at
baseline; this starting point was not low,
however, compared with other reports.17 The
improvement in blood pressure management
was more surprising, given the high perform-
ance at baseline. Our secondary analysis
showed that the improvement was mostly the
result of treatment and control, not just check-
ing and referral.

By comparison, lipid lowering is a new inter-
vention. Two large randomised trials—the 4S
study in 1994 and the CARE study in 1996—
reported that reductions in cardiovascular
mortality of 42% and 20% could be achieved in
coronary heart disease patients with raised and
average cholesterol levels respectively.4 5 In the
current study, baseline uptake of lipid lowering
was low and there was a considerable increase
over the study year in the control group, as
might be expected when a new intervention is
being disseminated. However, the study clinics
led to a substantially more rapid uptake of this
“new” component of secondary prevention.

“LIFESTYLE” COMPONENTS OF SECONDARY

PREVENTION

Healthy behaviour promises considerable ben-
efits to patients with coronary heart disease.
After myocardial infarction, healthy diets (low
in fat and high in fruit and vegetables) have
significantly reduced cardiovascular mortality
in randomised trials7 and exercise regimens
have reduced sudden deaths by 36% and total
mortality by 20% in a meta-analysis of
randomised trials.6 In this study, the interven-
tion group patients improved their physical
activity and dietary habits significantly. Physi-
cal activity improved against the background of
deterioration in the control group that might be
expected with increasing age. Using the logistic
regression equation to compare eVects (odds
ratios in table 3), the clinics can be shown to
have had the same eVect as an age reduction of
17 years. The improvements we found in diet
are in line with previous primary and second-
ary prevention studies.18 19 Our study has
shown that dietary change can be achieved in a
study population mostly over 65 years and
independent of age.

One disappointing result was the absence of
any eVect on smoking cessation. Our sample size
was not large enough to detect a small eVect, but
our finding adds to an increasing number of
studies in general practice, mostly primary18 20

but also secondary19 prevention, that have failed
to achieve significant benefit. Even pooling data
on more than 16 000 subjects from 23 trials
detected only a small eVect.21 Our study suggests
patients who continue to smoke despite a
diagnosis of coronary heart disease may be as
resistant to change as most other smokers have
proved to be.

Table 3 EVect size of the intervention on aspects of “appropriate” secondary prevention
(expressed as odds ratios, adjusted for baseline performance, age, sex, and practice)

EVect from membership of intervention group

Odds ratio (95% CI) p value

Aspirin management 3.22 (2.15 to 4.80) < 0.001
Blood pressure management 5.32 (3.02 to 9.41) < 0.001
Lipid management 3.19 (2.39 to 4.26) < 0.001*
Moderate physical activity 1.67 (1.23 to 2.26) 0.001†
Low fat diet 1.47 (1.10 to 1.96) 0.009
Non-smoking 0.78 (0.47 to 1.28) 0.322‡

Baseline performance was strongly predictive for all aspects.
Other significant predictors were: *age (OR = 0.95) and general practice; †age (OR = 0.97); ‡age
(OR = 1.05).
CI, confidence interval.

Table 4 Change in cumulative secondary prevention score (baseline to outcome) grouped
by practice baseline performance quartile

Quartile

Subjects (n)
Intervention/
control

Mean change in cumulative rating

Intervention Control p value *

Top 150/157 0.273 −0.070 0.004
Second 128/126 0.609 0.095 <0.001
Third 167/154 0.671 0.162 <0.001
Bottom 148/143 0.784 0.077 <0.001

*Independent samples t test.
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CUMULATIVE IMPACT

Overall, nurse led clinics increased secondary
prevention in general practice. Within one year,
most patients gained at least one eVective com-
ponent of secondary prevention, most often
lipid, aspirin, or blood pressure treatment.
Based on previous randomised trials and meta-
analyses, cardiovascular events and mortality in
these patients should be reduced by up to a
third.2–7 16 These benefits are in marked con-
trast to the findings of two large randomised
trials of primary coronary prevention in general
practice, the British family heart study20 and
OXCHECK,18 in which there was little benefit
despite unrealistically heavy nurse commit-
ment. There are, however, key diVerences
between primary and secondary prevention.
First, the former relies heavily on modifying
lifestyle, whereas secondary prevention in-
cludes a large component of medical treat-
ment; we found that medical treatment was
easier to change than lifestyle. Secondly, the
absolute benefits of any changes are greater in
secondary prevention because the target popu-
lation is at higher risk. Small changes are there-
fore more important. Both of the large primary
prevention studies reported more benefit for
higher risk patients.18 20

LIMITATIONS AND RELEVANCE

Data on behavioural practices were collected
by self completion questionnaires and entered
blind to group allocation to avoid interviewer
or researcher bias. In order to obtain assess-
ments that were as accurate as possible, we
used instruments that have been validated
previously.14 15 There remains, however, the
possibility of self report bias; patients who
attended the clinics may have reported preven-
tive behaviour without practising it. Our failure
to show any reduction in smoking, however,
provides persuasive evidence that significant
self report bias was unlikely. Our findings on
behaviour were also consistent with a previous
randomised trial in primary care in Belfast that
reported improved diet and physical activity
but no eVect on smoking from health promo-
tion to patients with angina.19

To avoid the problems associated with
cluster randomisation (especially if practice
performances at baseline are variable), we ran-
domised by individual rather than practice.
There may, therefore, have been some eVect on
control group patients by the presence of the
intervention within their general practice:
either dilution of eVect by contamination, or
exaggeration of eVect if usual treatment was
deliberately withheld from non-intervention
group patients. Previous study of primary cor-
onary prevention clinics suggests that the
eVect, if present, was more likely to be
contamination, but that it was unlikely to have
been substantial.20

Practices were recruited from a stratified
random sample of all general practices in
northeast Scotland and the recruitment rate
was 68%.9 Of patients with identifiable coron-
ary heart disease in general practice, 71%
agreed to take part. Characteristics of respond-
ents and non-respondents to the initial study

invitation have been reported previously. Non-
respondents were slightly less likely to have had
aspirin or â blockers prescribed or their blood
pressure or cholesterol levels checked in the
past three years, but these diVerences were
modest.9 Of those who agreed to take part in
the study, there were few withdrawals. We
believe, therefore, that the study practices and
patients were reasonably representative of
northeast Scotland.

In other areas, local factors could aVect the
performance of replicated clinics. We found
that the most influential confounding variable
was baseline performance: if this was already
high then patients had less to gain. Baseline
United Kingdom data on secondary preven-
tion, however, were reported in the ASPIRE
study and presented a similar suboptimal
picture to the baseline position in northeast
Scotland.9 10 In an attempt to assess the
importance of baseline performance at the
general practice level, we divided study prac-
tices into quartiles. Patients were found to ben-
efit in all groups of practices, although most
improvement probably occurred in those with
the lowest starting point. It seems likely, there-
fore, that the results of this study will be
relevant to other areas.

CONCLUSION

In view of the prevalence of coronary heart dis-
ease, most patients will continue to rely on
general practitioners for day to day care,
including secondary prevention.1 Our findings
show that nurse led clinics in primary care can
improve both medical and lifestyle components
of secondary prevention eVectively. They
support the view that coronary prevention in
general practice should focus on patients with
manifest coronary heart disease in whom
medium to long term mortality reductions of
up to a third should be achievable.
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